[Abstract] Microinjection is the most frequently used tool for genetic transformation of the nematode Caenorhabditis elegans, facilitating the transgenic expression of genes, genome editing by the clustered regularly interspersed short palindromic repeats (CRISPR)-Cas9 system, or transcription of dsRNA for RNA intereference (RNAi). Exogenous DNA is delivered into the developing oocytes in the germline of adult hermaphrodites, which then generate transgenic animals among their offspring. In this protocol, we describe the microinjection procedure and the subsequent selection of transgenic progeny.
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The 2. At the final step, elute the DNA in distilled H2O and determine the concentration with a spectrophotometer.
3. Prepare a mix of 50 ng/µl of the DNA of interest and the co-transformation marker each (see Table 1 ) in a 100 µl volume.
4. Centrifuge the solution in a microcentrifuge at maximum speed for 15 min, preferably at 4 °C.
This step is necessary to precipitate floating particles in the DNA solution to prevent clogging of the microinjection capillary. 6. A few minutes prior to the injection procedure, switch on the microscope for microinjection, the microinjector unit and the micromanipulator (overview in Figure 2 ). Follow the instructions of the microinjector unit to pressurize and adjust the system. Set the 'inject' function to release a volume of approx. 10 picoliter (pl). 6. Use the hairpin pick (see Recipes) to transfer one animal from the halocarbon oil next to the agarose into the drop on the surface of the agarose pad.
7. Use the maximum magnification of the stereoscope to gently press the animal to the agarose surface with the hairpin pick. The animals will attach to the dry agarose surface (Figure 3 ).
8. Place the agarose pad on the gliding table of the microscope for microinjection and swiftly commence with the injection procedure, as the animals will desiccate within approx. 10-15 min. 5. Move the animal by gently tapping the gliding table towards the tip of the needle. We move the animal into the needle, not the other way around, as this is easier and more precisely to handle.
The needle tip has to be placed inside the cytoplasmic core of the distal gonad ( Figures 1A and   1B ).
6. Press the 'Inject' button on the Microinjector unit to release a specified volume of DNA solution into the gonad. The liquid will slightly blow up the gonad (Video 1). Table 1 ). This might require observation under a fluorescent stereomicroscope to detect expression of fluorescent proteins. The injection efficiency can broadly vary between 1-10% and more. Generally, any commercial purification protocol can be used to clean up the DNA. We do not recommend protocols such as boiling lysis or phenol-chloroform extraction as the resulting DNA solution might contain chemicals that are toxic for the animals. A critical factor for successful transformation is the concentration of the DNA: We suggest to use 50-100 ng/µl per injected construct, which is sufficient to form an extrachromosomal array. In some cases, an extrachromosomal array can lead to lethality, which is often based on the dose-dependency of expression. This issue can often be overcome by lowering the concentration of the DNA construct, which leads to the formation of a smaller extrachromosomal array containing less gene copies (Mello et al., 1991) . Generally, we inject DNA dissolved in distilled H2O or 1x TE buffer. A special microinjection buffer has been suggested to be advantageous in some cases, e.g., for direct injection into maturing oocyte nuclei (Fire, 1986 ).
Microinjection capillaries:
The injection needles can also be prepared with a needle puller (e.g., P-97, Sutter Instrument, Novato, CA, USA). The main advantage is that the diameter and length of the tip can be adjusted to the desired dimensions. However, the tip of the needle has to be opened by carefully breaking it on the surface of the agarose pad or by dipping it into hydrofluoric acid. Combine in distilled H2O
Sterilize by autoclaving for 15 min at 121 °C
